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Description 

Field of the Invention 

This invention relates to deaggtomerators for dry 
powder inhalers and in particular to deagglomerators 
capable of providing effective deagglomeration over a 
wide range of inhalation flow rates. 

Pescriptipn of the Related Art 

Asthma and other respiratory diseases have long 
been treated by inhalation of medicament. For many 
years, the two most widely used and convenient choices 
of treatment have been inhalation of medicament from a 
drug solution or suspension in an aerosol propellent 
from a metered dose pressurized inhaler, or inhalation 
of powdered drug generally admixed with a powdered 
excipient from a dry powder inhaler. With growing con- 
cern being voiced over the strong link between chlo- 
roftuorocartx)n emissions and depletion of the earth's 
ozone layer, use of chlorof luorocartKXis as aerosol pro- 
pellants in pressurized inhalers is being questioned and 
interest in dry powder systems has been stimulated. 

Most single and multiple dose dry powder inhalers 
use either individual premeasured doses of medica- 
ment which are inserted into a dispensing chamber 
prior to use, or they incorporate a bulk powder reservoir 
from which successive quantities of medicament are 
transferred to the dispensing chamber. Such inhalers 
generally comprise an air passage leading from the dis- 
pensing chancer and terminating in a patient port 
adapted to be inserted into the mouth or nasal passage 
of the patient. Inhalation at the patient port generates an 
air stream through the dispensing chamber which car- 
ries particles of medicament into the lungs of the 
patient. 

Examples of such dry powder inhalers are dis- 
closed in U.S. Pat. Nos. 2.587,215, 3,669,113. 
3,948,264. 3,971,377, 4.046.146, 4,098,273, 
4.137,914, 4.147,166, 4.192.309, 4,240,418, 
4,674,491, 4,846,168; British Patent Nos. 1118341, 
1268051, 1526303. 2041763, 2061735. 2165159. ar^ 
2191718; European Patent No. 237507 and Interna- 
tional Patent Na WO 90/07351 . 

A problem common to many dry powder systems is 
the tendency of the powdered medicament to agglomer- 
ate. Agglomeration is caused by individual particles of 
medicament adhering together in a semirigid mass, and 
requires an increased inspiratory effort by the patient to 
separate and entrain drug particles into the air stream. 
If the patient is unable to provide sufficient inspiratory 
effort the extent of drug penetration into the tower air- 
ways of the lung will be reduced. Larger agglomerated 
drug particles (> lO^m), which result from inefficient 
aerosolization. are not stat)ly entrained into the patient's 
air stream and prematurely deposit in the mouth/throat 
region. Unwanted systemic side effects can occur. 



especially when potent drugs are administered. 

It is desirable to utilize the action of the patient's 
breathing both to deagglomerate and to aerosolize the 
powdered drug, thereby overcoming the coordination 

5 problems necessary to synchronize Inhalation with 
means for medicament aerosolization. This, however, 
causes the efficiency of powder aerosolization to be 
solely determined by the patient's inspiratory effort. 
Consequently, a patient having difficulty breathing, e.g.. 

10 during an asthma attacK may possess insufficient 
inspiratory effort to deagglomerate/aerosolize and 
inhale the required dose of medicament at a time when 
the patient has the greatest need for the drug. 

Many inhalation devices have attempted to solve 

15 the problems attributable to powder agglomeration by 
incorporating into the device deagglomeration and aer- 
osolization means. e.g.. a battery-powered solenoid 
buzzer, which cause or assist deagglomeration and/or 
aerosolization of the powdered medicament by making 

20 the degree of break of partide agglomerates entirely 
independent of the strength of the patient's inspiratory 
effort. Examples of such devices are disclosed in, e.g.. 
US. Pat Nos. 3,948,264, 3,971,377 and 4,147.166. 
The device can be made fully independent of the patient 

25 by incorporating a breath actuation mechanism that is 
responsive to respiratory flow and therefore able to syn- 
chronize medicament release with patient inhalation. An 
example of such a device is disclosed in our co-pending 
International Patent Application No. 90/00670 filed on 

30 30th April 1990. 

Dry powder inhalers are also known which incorpo- 
rate features to assist the break up of particle agglomer- 
ates in a powder laden air stream. For example. British 
Patent No. 1268051 and U.S. Pat No. 3,669,113 dis- 

35 dose dry powder inhalers in which a premetered dose 
of powdered medicament is contained in a capsule and 
the airflow past the capsule is increased in velocity by 
means of a constriction in the air passage. British Pat- 
ent No. 2165159 discloses a dry powder inhaler with a 

40 Storage chamber for powdered drug comprising a con- 
stricted region in the air passage in the mouthpiece 
region. 

British Patent Nos. 1478138, 1526303 and 
2061735 and U.S. Pat Nos. 3,948,264, 4,046,146, 

45 4,137,914, 4.240,418 and 4,846,168 disclose dry pow- 
der inhalers having an angled mouthpiece which forces 
the powder laden air stream to pass around a bend. 

U.S. Pat Nos. 2,587,215 and 4.674,491 and Inter- 
national Patent Na WO 90/07351 disclose dry powder 

50 inhalers in which a powder laden air stream is forced to 
take a fairly tortuous path prior to exiting the mouth- 
piece. British Patent Nos. 1118341 and 2191718 and 
European Patent No. 237507 disclose dry powder inhal- 
ers in which the particle laden airstream is forced to 

55 pass round interdigrtated baffles or the like in the mouth- 
piece region. 

Our co-pending PCT Application daiming priaity 
from British Patent Application No. 9123953.3 discloses 
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a dry powder inhaler for dispensing powdered medica- 
ment comprising a housing defining a chamber for 
receiving a dose of powdered medicament, one or more 
air inlets and a patient port adapted for insertion into the 
mouth or nasal passage of the patient, constructed and 
arranged to provide an air passage extending from the 
air inlet(s) through the chamber to the patient port so 
that patient inhalation at the patient port generates an 
airflow through the inhaler which entrains particles of 
medicament from the chamber for inhalation by the 
patient, and in which the air passage is provided with 
one or more deagglomeration channels between the 
chamber and patient through which the airstream with 
entrained medicament must pass, each channel having 
a substantially constant cross-sectional profile with a 
cross-sectional area no greater than 40 mm^. a first 
opening communicating witii the dispensing chamt>er, a 
second opting communicating witii the patient port 
and intermediate of said first and second openings 
either: 

(i) a single bend of from 70 to 160^ wherein tiie min- 
imum radius of curvature of tiie center of the bend 
is no greater than 10 mm. or 

(ii) two or more bends each of from 35 to 200''. 
wherein tiie minimum radius of curvature of the 
center of the bends is no greater than 10 nnm. 

This deagglomerator utilizes one or more shaped 
and dimensioned channels to confine the powder carry- 
ing airstream leaving the dispensing chamber, thereby 
imparting shear and wall friction forces to tiie particles. 
These forces break up particle agglomerates into 
smaller particles which are capable of being inhaled into 
the human lung. The cross-sectiorral profile and dimen- 
sions of the deagglomeration channet(s) are selected 
so as to maximize the delivery of particles of respirable 
size (2 to 5^m) over the whole range of likely inhalation 
rates, while minimizing factors such as drug deposition. 
It has been found tiiat a channel of substantially con- 
stant cross-sectional profile of up to 40 mm^ (inclusive), 
inrparts enough shear and wall friction forces to pro- 
mote the deagglomeration of entrained powder agglom- 
erates. 

Deaggtomerators of fixed geometry tend to show 
flow rate dependence of respirable fraction (the fraction 
of total mass of drug powder which is capable of getting 
into the lungs) and sometimes also of delivered dose. 
The underlying reason for this Is that higher inspiratory 
airflow rates tend to lead to greater pressure drops 
through such deagglomerators, hence giving rise to 
more turtxjlence and shear of the powder laden airflow. 
More energy is thus available to break up particle 
agglomerates. 

The pressure drop versus flow rate curve will 
depend upon the construction of the deagglomerator. A 
deagglomerator with a high resistance to airflow will 
produce a curve which increases rapidly with flow rate. 



while a deagglomerator witii wide channels having a low 
resistance to airflow will produce a shallow curve. While 
the latter construction will provide greater patient com- 
fort it will have a poorer deagglomeration performance. 

5 particularly at lower flow rates. 

In practice it is not readily possible to design a 
device which gives a consistent degree of powder deag- 
glomeration over a wide range of flow rates. In theory 
one can make the deagglomerator so efficient tiiat the 

10 respirable fraction essentially "saturates" (i ©-. = 
1 00%) at the lowest flow rate at which the device is likely 
to be used. For example, if the sonic limit of air velocity 
is reached, the velocity and thus the deagglomeration 
and respirable fraction will "saturate". Unfortunately. 

15 because of the nature of the curve of pressure drop 
against flow rate any known type of deagglomerator 
able to do this would have an exb'emely high inspiratory 
resistance at higher flow rates and would be extremely 
uncomfortable for the patient to inhale tiirough and 

20 woukl not be suitable for use by an asthmatic or patient 
with other breathing difficulties. 

One way of achieving more consistent deagglomer- 
ation is to utilize a source of energy independent of tiie 
patient's inspiration. For exanple, an impaction device 

25 or blast of compressed gas may be employed to deag- 
glomerate and project tiie powder in the inspiratory air- 
fkw. 

Afthough various forms of valves and impellers 
have been employed in conjunction with deagglomera- 

30 tors in known devices tiiere is no known deagglomera- 
tor which changes tiie passage of the flow of powder 
laden air in response to increasing airflow rate to control 
the pressure drop. For example, British Patent Nos. 
898649 and 1479283 and European Patent No. 470154 

35 disclose a dry powder inhaler in which a vah/e means is 
provided which opens solely upon inhalation by the 
patient, sakl opening allowing the powder aerosol to be 
released only when an adequate airflow rate has been 
attained. 

40 British Patent No. 1 1 18341 discloses a dry powder 
inhaler embodiment comprising a nonreturn valve in the 
mouthpiece featuring a floating disk with a hole in it, 
said disk being capable of nrxTving relative to another 
disk with holes near its periphery in response to tiie 

45 direction of the patient's airflow. 

British Patent No. 2104393 discloses a metered 
dose inhaler for pressurized formulations in which a 
valve at the air inlet closes off much of the airflow 
tiirough the device prior to manual discharge of a dose 

50 of medicament by the patient. 

U.S. Pat. No. 5.040.527 discloses a spray dis- 
penser apparatus with a two position air inlet valve 
which allows a higher flow rate of air to mix with the 
spray to be inhaled only when a metered dose inhaler 

55 unit is operated. The change in geometry of the valve is 
not caused by tiie airflow Increasing, and the airflow 
channel traversed by the spray is not changed in geom- 
etry. 
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British Patent No. 1262085 discloses a dry powder 
inhaler comprising a propeller anBnged to rotate and 
precess during inhalation through the de/ice. While the 
rotation does not alter the air channel geometry 
(although It rotates the effective air channel), the wob- 
bling motion will affect the channel geometry very 
slightly if the off-axis angle varies. In practice, however, 
the off-axis angle maintains its maximum value at all but 
the very lowest flow rates, and in any case the effective 
channel geometry change is too snrtall to have a signifi- 
cant effect on the powder aerosol. 

U. S. Pat No. 5. 1 61 .524 discloses a breath actuated 
inhalator having a primary and a secondary airflow con- 
duit wherein regulator means are provided in the sec- 
ondary airflow conduit to planate maximum airflow 
velocity through the inhaler. By optimizing airflow and 
velocity rate, the breath actuated inhalator prevents 
problems associated with excessive inhalation velocity 
such as dry powder drug compound impingement upon 
the outside radii^ of the throat. Only the airflow through 
the primary airflow conduit canies the dry powder drug 
compound. 

WO-A-9204070 disclose an inhalation device com- 
prising a deagglomeration chamber defining a channel 
for passage of powder taden air which chanrber is posi- 
tioned between an aerosol canister and exit chamber 
and is defined by walls having an arcuate surface. The 
geometry of the channel is fixed. 

GB-A-2228873 discloses a modular medicinal 
inhaler comprising a cylindrical body usable with differ- 
ent inlet and outlet fittings for connecting to an aerosol 
source and mouthpiece respectively. The outlet fitting 
comprises a flexible diaphragm with a cross-shaped slit 
which opens u^n inhalation and which may be 
arranged to prevent exhaled air entering the cylindrical 
body 

Summary of the Invention 

The present invention provides an alternative 
approach In which the deagglomerator is designed to 
compensate for changing airflow. 

Therefore according to the present invention there 
is provided a deagglomerator for breaking up powder 
agglomerates In an air stream, conrprising a housing 
defining a channel for passage of powder laden air. the 
channel communicating between an aerosol source and 
a patient port and being configured to cause significant 
deagglomeration of agglomerated powder, character- 
ized in that the deagglomerator additionally comprises 
means to change the geometry of said channel in 
response to varying inhalation rate. 

The invention provides a variable geometry deag- 
glomerator. preferably for use with a dry powder inhaler, 
in which the geometry is automatically changed in 
response to varying inhalation rate by the patient in 
such a way as to tend to reduce the airflow rate depend- 
ence of the delivered dose and/or respirable fraction of 



the inhaled powder aerosol. The invention extends to 
deagglomerators having a channel comprising one or 
more individual passages whose intrinsic geometries 
change with inhalation rate. e.g., by variation of cross 

5 section or mean path length, and deagglomerators hav- 
ing a channel comprising a plurality of individual pas- 
sages of which the number exposed to the powder 
laden air varies with inhalation rates. These changes of 
geometry may be caused directly by the airflow or may 

10 be caused by some "intelligent" sensor or logic driven 
controller. 

TTie deagglomerators of the invention respond to 
increasing flow rates to vary the geometry of a channel 
through which the powder laden air passes in a manner 

15 that results in a lesser pressure drop increase than 
would be seen in the absence of the variable geometry 
Thus, significant control of the pressure drop is exer- 
cised and flow rate dependence of deagglomeration 
efficiency is reduced without affecting deagglomeration 

20 efficiency. It will be appreciated the variable geometry of 
the deagglomerators affects the flow of powder laden air 
and does not function as a bypass valve diverting air- 
flow past the deagglomerator. 

25 BriQf Description of the Drawings 

The invention will now be described with reference 
to the accompanying drawings in which: 

30 Rgure 1 is a diagrammatic section through a deag- 
glomerator in accordance with the invention. 
Rgure 2 is a plot of pressure drop versus airflow 
rate for three deagglomerators. 
Rgures 3 and 4 are diagrammatic sections through 

35 deagglomerators in accordance with the invention. 
Rgure 5 is a plot of pressure drop versus airflow 
rate for the deagglomerator of Figure 4. 
Rgures 6(a) and (b) are diagrams of a further deag- 
glomerator in accordance with the invention and 

40 vane for use therewith and 

Rgure 7 is a plot of pressure drop versus airflow 
rate for the deagglomerator of Rgure 6. 

Description of the Prefen-ed Embodiments 

45 

Rgure 1 shows an example of a deagglomerator of 
the present invention with an intrinsic geometry change 
caused by the airflow rate increasing. Air laden with 
powder agglomerates moves in the direction of the 

50 anow as the patient inhales through the patient port, 
i.e.. mouthpiece (2). At low airflow rates the slit (4) in the 
rubber diaphragm (6) opens slightly to let the air 
through. The pressure drop and turbulence which the 
air experiences as it traverses the slit region cause 

55 deagglomeration. At higher airflow rates the slit bulges 
further open, thus preventing tiie pressure drop rising 
too high. 

Rgure 2 represents plots of pressure drop against 
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flaw rate for various deagglomerators. Curve A is repre- 
sentative of a fixed geometry deagglpmerator having a 
relatively high resistance to airflow, the curve increasing 
rapidly with flow rate. Curve B is representative of a 
fixed geometry deagglomerator of low resistance to air- 5 
flow, but typically with poorer deagglomeration perform- 
ance. Curve C is representative of the deagglomerator 
In accordance with the invention as shown in Figure 1. 
Curve C shows how the pressure drop varies with flow 
rate for a slit 10.9 mm long in a 250 ^m thick rubber dia- ro 
phragm. The shape of the curve is clearly different to 
Curves A and B and the pressure drop at 60 1/min is 
less than 1 .6 times that at 30 1/min. Instead of a slit in a 
rubber diaphragm, a gap below the end of a weighted or 
spring-resisted vane may form the deagglomerator. 

Fgure 3 shows an alternative embodiment of a 
deagglomerator of the present invention with a geome- 
try change caused by changes in the airflow rate. A 
vane (10) is pivoted at point (12) in the airflow channel 
(14) which has a rectangular cross section. At low flow 
rates the gap (16) is narrow, causing a high pressure 
drop and sufficient turbulence to adequately deagglom- 
erate the powder aerosol. As the airflow rate increases, 
however, the air velocity above surface (18) rises suffi- 
ciently to cause the vane to pivot counterclockwise 
about point (12) due to the Bernoulli effect. This rotation 
widens the gap (16), preventing the pressure drop or 
turbulence rising excessively, and causing the respira- 
ble fraction to be far less dependent on airflow rate than 
It would othenvise be. A stop (20) prevents the curved 
surface (18) reaching the roof of the channel. Alterna- 
tively, the surface (18) may have an aperture in it (not 
shown) to prevent it blocking the channel if it reaches 
the roof of the channel. A spring coukl be used, rather 
than gravity, to bias the vane in a clockwise direction, 
thereby making the system independent of gravity. 

Figure 4 shows a further embodiment with a geom- 
etry change caused by changes in the patient's inspira- 
tory effort. The nwuthpiece (30) comprises two parts 
(32 and 34), which are inserted into the nrK)uth together. 
At low airflow rates, the air and powder stream through 
the channel (33, 36, 35), is forced to pass through the 
narrow gap (36) between protrusion (38) and the thin 
diaphragm (40), which seals region (42) off from the air- 
flow. This narrow gap causes turbulence in the air 
stream, thereby deagglomerating the powder. At higher 
airflow rates, however, the pressure in region (42) is 
reduced with respect to the pressure in region (35) as 
the patient inhales harder. This causes the diaphragm 
(40) to bow upwards, widening the gap (36). The pres- 
sure drop across the channel (between the ends of the 
channel), and the turbulence through it, is tiius lower 
than it would be if the variable geometry were not varia- 
ble. The respirable fraction is thus more constarrt with 
airflow rate. Alternatively, a gravity or spring biased pis- 
ton could be used in place of the diaphragm. 

Rgure 5 shows results from a deagglomerator of 
the form of Figure 4, where there is actually negative dif- 



ferential resistance to airflow between 28 1/min and 34 
1/min as the diaphragm bows upwards. 

Rgures 6 (a) and (b) illustrate tiie principle of a fur- 
tiier emtxxiiment of a deagglomerator of the present 
invention wherein the geometry of tiie channel is 
changed by way of changing the number of individual 
deagglomerator passages passing the powder aerosol 
as the flow rate changes. The channel of the deagglom- 
erator in Figure 6(a) comprises three parallel passages 
(52. 54, 56), separate throughout their lengths, so tiiat a 
powder laden airflow entering one is unable to cross 
into another. A vane with a form shown in Figure 6(b) is 
used in conjunction with ttiis deagglomerator and is 
positioned to selectively block the passages. For an 
indirectly breath actuated dry powder inhaler, tiiis vane 
may be the vane that triggers the inhalation release 
mechanism. 

At low flow rates. e.g.. 20 liters per minute, the vane 
pivots about poirrt (60) and lifts in tiie inhaled airstream 
(suff icientiy to t-igger the powder release mechanism if 
it forms part of a breatii actuated mechanism) so tiiat 
part (64) of tiie vane clears tiie inlet to passage (54) of 
the deagglomerator. If tiie flow rate is higher, e.g., 40 
1/min, the vane lifts higher in tiie airflow and part (62) of 
tiie vane clears the inlet to passage (52). At still higher 
airflows, e.g., 60 1/min, part (66) clears passage (56). 
Thus at 20 1/min, tiie powder laden air is confined to 
one passage of the deagglomerator. At 40 1/min, dou- 
ble the flow is allowed into two passages. At 60 1/min. a 
freble flow is allowed into three passages. Hence by 
using this automatically variable geometi-y deagglomer- 
ation an'angement tiie linear speed of the powder laden 
air is approximately the same at 20. 40 or 60 1/min. 
Hence tiie pressure drop versus flow rate curve approx- 
imates to that shown In Figure 7 In which X represents 
tiie stage with passage (54) open, Y represents the 
stage with passages (54 and 52) open and Z represents 
tiie stage with all tiiree passages (54, 52 and 56) open. 
The exact curve will vary depending on the sealing tol- 
erances between vane and deagglomerator inlets and 
the friction characteristics of the vane pivots etc. 

This description is illustrative. Different nuntbers of 
passages may be envisaged; the vane front may be V- 
shaped ratiier than stepped; tiie vane front may be 
straight and the channel inlets may be displaced relative 
to each otiier etc. /Alternatively, individual flap valves 
covering all or all but one of the separate passages may 
be employed, capable of opening each at a different 
flow rate. Such a system has been shown capable of 
displaying limited regions of negative differential resist- 
ance to airflow similar to tiiat in Figure 5. 

Claims 

1 . A deagglomerator for breaking up powder agglom- 
erates in an air stream, comprising a housing defin- 
ing a channel (14, 33) for passage of powder laden 
air. the channel communicating between an aerosol 
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source and a patient port and being configured to 
cause significant deagglomeration of agglomerated 
powder, characterized In that the deagglomerator 
additionally comprises means (6. 10. 42) to change 
the geometry of said channel in response to varying 5 
inhalation rate. 

2. A deagglomerator as claimed in Claim 1 which 
corrprises means to vary the cross-sectional area 

of said channel for passage of powder laden air. w 

3. A deagglomerator as claimed in Claim 1 comprising 
means to change the mean path length of said 
channel for passage of powder laden air. 

15 

4. A deagglomerator as claimed in Claim 1 which 
comprises a channel having a diaphragm (6) 
extending across the channel, the diaphragm hav- 
ing a slit (4) therein and being composed of a resil- 
iently flexible material such that at increased flow 20 
rates it will flex to open said slit (4). 

5. A deagglomerator as claimed in Claim 1 comprising 
a channel (14, 33) having control means (10. 42) 
movaUe from a closed position in which the chan- 25 
nel is at least partially blocked to one or more of 
open positions in which additional regions of the 
channel are open, the control means (10, 42) being 
biased to the closed position and movable to open 
nfwre regions of the channel (14) in response to so 
increasing inhalation rate. 

6. A deagglomerator as claimed in Claim 5 in which 
the control means comprises a pivoted flap (10) or 
vane positioned within or at an end of the channel. 35 

7. A deagglomerator as claimed in Claim 5 in which 
the control means conprises a flexible membrane 
(42). 

40 

8. A deagglomerator as claimed in Claim 1 wherein 
the channel conprises a plurality of passages (52. 
54. 56) and means to setectivety close and open 
one or more of said passages in response to varia- 
tion in inhalation rate. 45 

9. A deagglomerator as claimed in Claim 8 in which 
the means to selectively close and open the pas- 
sages corrprises a pivoted vane. 

50 

PatentansprQche 

1 . Deagglomerator zum Aufbrechen von Pulveragglo- 
meraten in einem Luftstrom. mrt einem Gehduse. 
das einen Kanal (14. 33) zum DurchstrOmen mit 55 
pulverhattiger Luft bildet. wobei der Kanal eine 
Aerosoi-Quelle und eine PatientenOffnung mitein- 
ander verbindet und derart aufgebaut ist. da6 er 



eine deutliche Deagglomeration aggtomerierten 
Pulvers bewirkt. dadurch gekennzeichnet. da8 der 
Deagglomerator zusdtztich eine Einrichtung (6, 10. 
42) zum Andern der Geometrie des Kanals auf eine 
variierende Inhalationsrate hin aufweist. 

2. Deagglomerator nach Anspruch 1. mit einer Ein- 
richtung zum Variieren des Querschnrtts des 
Kanals zum DurchstrOmen mit pulverhaltiger Luft. 

3. Deagglomerator nach Anspruch 1. mit einer Ein- 
richtung zum Andern der mittleren Wegldnge des 
Kanals zum DurchstrOmen mrt pulverhattiger Luft. 

4. Deagglomerator nach Artspruch 1. mit einem 
Kanal. der ein Diaphragma (6) aufweist. das sich 
uber den Kanal erstreckt, wobei das Diaphragma 
(6) einen Schlitz (4) aufweist und aus einem ela- 
stischflexiblen Material besteht. derart. daB es sich 
bei erhfihten Durchf luBraten zum Offnen des Schlit- 
zes(4)biegt. 

5. Deagglomerator nach Anspruch 1 . mit einem Kanal 
(14. 33) mit einer Steuereinrichtung (10. 42), die 
von einer SchlieOpositon, in der der Kanal wenig- 
stens teilweise btockiert ist. in eine Oder mehrere 
Offnungspositionen bewegbar ist. in denen zusdtz- 
liche Bereiche des Kanals often sind. wobei die 
Steuereinrichtung (10, 42) in die SchlieBposttion 
vorgespannt und derart bewegbar ist. daB sie auf 
eine erhOhte Inhalationsrate hin weitere Bereiche 
des Kanals (14) firffnet 

6. Deagglomerator nach Anspruch 5. wobei die Steu- 
ereinrichtung eine schwenkbare Ktappe (10) Oder 
einen schwenMoaren Lappen aufweist. der in dem 
Kanal Oder an einem Ende des Kanals angeordnet 
ist. 

7. Deagglomerator nach Anspruch 5, wobei die Steu- 
ereinrichtung eine flexible Men*ran (42) aufweist. 

8. Deagglomerator nach Anspruch 1 , wobei der Kanal 
mehrere Durchgange (52. 54, 56) und eine Einrich- 
tung zum selektiven SchlieBen und Offnen einer 
Oder mehrerer Durchgange auf Variationen der 
Inhalationsrate hin aufweist 

9. Deagglomerator nach Anspruch 8, wobei die Ein- 
richtung zum selektiven SchlieBen und Offnen der 
Durchgange einen schwenkbaren Lappen aufweist. 

Revendicatlons 

1 . D^gglom6rateur pour casser la poudre agglom6- 
r^e dans un courant d'air, conprenant une enceinte 
d^finissant un canal (14, 33) pour le passage d*un 
air charge de poudre. le canal faisant communiquer 
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une source d'a^osol et un orifice cOt6 patient et 
6tant configure de fagon d a6er une importante 
d^sagglom^ration de la poudre agglom^r^e, carac- 
t^risd en ce que le d^gglom^rateur comprend en 
outre des moyens (6.10,42) pemnettant de modrfier 5 
la g6om6trie dudtt canal en r^ponse k une variation 
du d^lt d'inhalatlon. 

2. D^sagglom6rateur selon la ra^endlcation 1, qui 
comprend des moyens permettant de faire varier w 
I'aire en section transversale dudit canal pour le 
passage d'un air charge de poudre. 

3. D^saggiom^rateur selon la revendication 1. com- 
prenant des moyens permettant de changer la Ion- is 
gueur du trajet moyen dudit canal pour le passage 
d'un air charg6 de poudre. 

4. D^sagglom6rateur selon la revendication 1, qui 
comprend un canal au travers duquel 8*6tend une 20 
membrane (6). la men^rane possktant une fente 

(4) et 6tant constitute d'un matdriau souple et resi- 
lient de telle sorte qu'd de plus hauts debits elie f 16- 
chisse de mani^re k ouvrir ladite fente (4). 

25 

5. D6sagglom6rateur selon la revendication 1. com- 
prenant un canal (14. 33) poss^ant des nfx>yens 
de r^ulation (10, 42) mobiles entre une position 
ferm6e, dans laquelle le canal est au moins partiel- 
lement cbtur6. et une ou plusieurs positions ouver- 30 
tes. dans lesquelles des regions suppl6mentaires 

du canal sont ouvertes, les moyens de regulation 
(10, 42) etant poussts dans la position fermte et 
mobiles pour ouvrir plus de regions du canal (14) 
en rtponse k une augmentation du debit d'inhala- 35 
Won. 

6. Desagglomerateur selon la revendication 5, dans 
lequel les moyens de regulation comprennent un 
volet pivotant (10) ou un clapet positionne k rinte- 4o 
rieur du canal ou k une extremite de ce dernier. 

7. Desagglomerateur selon la revendication 5, dans 
lequel les moyens de regulation comprennent une 
membrane souple (42) . 45 

8. Desagglomerateur selon la revendication 1. dans 
lequel te canal comprend une pluralite de passages 
(52, 54. 56) et des moyens permettant de fermer et 
d'ouvrir de maniere selective un ou plusieurs des- so 
dits passages en reponse k une variation du debit 
d'inhalation. 

9. Desagglomerateur selon la revendication 8, dans 
lequel les moyens permettant de fermer et d'ouvrir ss 
les passages de maniere selective comprennent un 
clapet pivotant. 
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Fig.l 




FLOW RATE (1/min) 

Fig. 2 
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Fig. 4 




FLOW RATE (1/min) 

Fig. 5 
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Fig. 6a 
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